Objective: To study the in¯uence of the days of the week on calculated food and nutrient intake. Study design: Daily variation in food and nutrient intake was studied by using 4-, 5-and 7-d estimated food records, all including Friday, Saturday and Sunday. Subjects and setting: Two groups of untreated hypertensive patients (60 men and 31 women, aged 31 ± 55 y, and 132 men and 94 women, aged 35 ± 54 y) and a random population sample of 131 men and 139 women, aged 35 ± 64 y, all from the City of Turku and three neighbouring municipalities in south western Finland. Results: The intakes of meat and meat products, carbohydrate, alcohol and energy varied signi®cantly across the week in all study groups with increased intakes of meat and meat products on Saturday and Sunday, of carbohydrate and alcohol on Friday and Saturday, and of energy on Friday, Saturday and Sunday. Food and nutrient intakes did not vary consistently with weekdays (Monday to Thursday) with the exception of alcohol intake being lowest on Monday. Macronutrient, alcohol and energy intake data calculated from the 5-d (Monday, Tuesday, Friday, Saturday and Sunday) and from 5 to 7 d converted food records were nearly equal to and correlated highly (r 0.96 ± 0.98) with the data calculated from the`true' 7 d records. Conclusion: The daily variation in food and nutrient intakes should be taken into consideration when food diaries are recorded. 5-d food records including two weekdays (from Monday to Thursday) and Friday, Saturday and Sunday is recommended.
Introduction
Estimated food records are frequently used in the Nordic countries in the assessment of food and nutrient intakes of subjects participating in dietary surveys. The records should be kept in a reliable manner but not so intensely that they interfere with the subjects' dietary habits. While a suf®ciently long recording period is necessary to re¯ect an individual's usual food and nutrient intakes, less days are needed for dietary assessments at group level (Bingham, 1987 , Kuskowska-Wolk, 1990 . Food and nutrient intakes may vary with the day of the week (Maisey et al, 1995) . A food diary covering all weekdays could be expected to reduce the sampling bias due to the day-of-the-week variation of the diet. On the other hand, increasing the number of days to be recorded may in¯uence the accuracy of the records (Maisey et al, 1995) . When the number of days to record increases, a tendency to simplify the task and non-recording may occur (Kuskowska-Wolk, 1990 ). Thus, the representativeness of the collected data is related not only to the sampling bias but also to the response bias.
Checking and coding the menu records requires less time and labour, if it is possible to reach a reliable result with fewer recording days (Black, 1988) .
The purpose of the present study was to investigate whether food and nutrient intakes vary across the week in subjects of working age, to compare food and nutrient intakes calculated from 4-, 5-and 7-d food records, and to evaluate whether the missing days of the week can be compensated using data derived from the existing days' records.
Subjects and methods
We report on the daily variation of the food and nutrient intake of subjects participating in three different studies. The subjects are characterized in Table 1 . The ®rst group consisted of 91 untreated hypertensive men and women, aged 31 ± 55 y (Jula et al, 1990) . The data on food intake were collected by means of a 7-d record before the patients were randomized for nonpharmacological treatment of hypertension. The second group consisted of 226 newly diagnosed, untreated, moderately to severely hypertensive men and women, aged 35 ± 54 y (Jula et al, 1995) . Dietary data were collected by means of a 4-d food record (Thursday, Friday, Saturday, Sunday). The third group was a random sample of men and women drawn for the study from the national population register. For strati®cation, 45 subjects of each sex and each 10-y age group (35 ± 44, 45 ± 54 and 55 ± 64 y) were chosen. For these 270 subjects, dietary data were collected by means of a 5-d food record (Monday, Tuesday, Friday, Saturday and Sunday). All records were evenly distributed over the year, excluding holidays, to avoid seasonal effects.
In addition to blank record forms, the subjects received model forms, written and illustrated instructions and guidance in small groups to ensure accurate completion of the records. The subjects were instructed by a dietician to record all consumed food and drinks in household measures, e.g. portions, spoonfuls, cups, glasses, pieces etc., or to weigh them. Portion sizes were determined using a colour photograph atlas showing portions of known weight (Haapa et al, 1985) . The subjects returned the records to the dietician who checked them, asked supplemental questions if necessary, and coded the records for analysis. Food records were analysed by means of the Nutrica 1 food and nutrient calculation software (Knuts et al, 1987) and the databases on the nutrient composition of Finnish foods (Rastas et al, 1989; 1993) . Energy from alcohol was included in the total energy intake.
The study was conducted in compliance with the Second Declaration of Helsinki and approved by the Ethical Committee of the Social Insurance Institution of Finland.
Statistical methods
The values are given as means AE s.d. Statistical analysis of the data was performed with SAS computer programmes (SAS Institute). A general linear model (GLM) with repeated measures of variance analysis was used to test the daily variation in food, macronutrient and alcohol intakes. For the ®rst stage of analysis, the GLM model was written to test for the sex and day-of-the-week effects and the sex and day interactions. If there were none, a main model of the GLM without the sex term was written to test the day-of-the-week effects. Pearson's product moment coef®cients were used to test correlations of food, nutrient and alcohol intakes calculated from 4, 5 or 7 d data derived from the 7-d food records. Before analyses, variables with skewed distributions were moved closer to normality by using their square roots (intakes of eggs, fruit and berries in the hypertensive group (n 226) and in the random population sample (n 270), and intakes of milk and milk products and ®sh in the hypertensive group (n 91)). Categorization of the studied variables was used where necessary. The intake of ®sh was analysed as a thricotomous variable (®sh intake 0 gad 1 ± 40 gad and b 40 gad) in the hypertensive group (n 226) and in the random population sample (n 270). Alcohol intake was analysed as a dichotomous (yesano) variable in all study groups.
Results
The daily food and macronutrient intakes of the three different study groups are presented in Tables 2 ± 7.
In the hypertensive group with 7-d recording, the intakes of meat and meat products (P`0.001), carbohydrate (P`0.01), alcohol (P`0.001) and total energy (P`0.001) varied signi®cantly across the week with higher intakes of meat and meat products on Saturday and Sunday, of carbohydrate and alcohol on Friday and Saturday, and of energy on Friday, Saturday and Sunday (Table 2 and 3) . Across the weekdays (Monday to Thursday), intakes of meat and meat products (P`0.05) and In¯uence of time of the week on food and nutrient intake amongst Finns A Jula et al In¯uence of time of the week on food and nutrient intake amongst Finns A Jula et al alcohol (P`0.05) varied slightly with lowest intakes of meat and meat products on Wednesday and of alcohol on Monday (Tables 2 and 3 ). In the hypertensive group with 4-d recording (Thursday, Friday, Saturday and Sunday), the intakes of meat and meat products (P`0.01), protein (P`0.001), fat (P`0.05), carbohydrate (P`0.01), alcohol (P`0.001) and energy (P`0.001) varied across the recording days with highest intakes of meat and meat products, protein, fat and carbohydrate on Saturday vs the lowest on Thursday, and with increased intakes of alcohol and total energy on Friday and Saturday (Tables 4 and 5 ). The intake of vegetables varied across the days signi®cantly only in women (P`0.05), with the highest intake on Saturday (Table 4) .
In the random population sample of men and women with 5-d recording (Monday, Tuesday, Friday, Saturday and Sunday), the intakes of meat and meat products (P 0.01), protein (P`0.001), fat (P`0.001), carbohydrate (P`0.05), alcohol (P`0.001) and total energy (P`0.001) varied across the recording days, with the highest intakes of meat and meat products on Saturday and the lowest on Tuesday, with increased intakes of protein, fat, carbohydrate and total energy on Saturday and of alcohol on Friday and Saturday (Tables 6 and 7 ). The variation in energy intake was higher in men (P`0.0001) than in women (P`0.001; P`0.01 for the difference between men and women). The food and nutrient intakes did not differ between Monday and Tuesday. There was less use of alcohol on Monday than on Tuesday. Table 8 In¯uence of time of the week on food and nutrient intake amongst Finns A Jula et al
The intakes of energy, protein, fat, carbohydrate and alcohol calculated either from the 5-d or from 5 to 7 d converted records correlated highly signi®cantly with the data calculated from the`true' 7-d food records (r 0.96 ± 0.98, Table 9 ).
Discussion
The men and women of the three study groups represented a normal socio-economic distribution of an urban Finnish population of working age. Two study groups consisted of newly diagnosed, untreated hypertensive patients and the third group of a random population sample of men and women. The random sample can be considered representative of the target population, because the participation rate was over 80% (Evans, 1991) .
In all study groups, the intakes of meat and meat products, carbohydrate and alcohol varied across the week. The intake of meat and meat products was highest on Saturday and Sunday, and the intakes of carbohydrate and alcohol highest on Friday and Saturday. The energy intake was increased on Friday, Saturday and Sunday. When averaged and weighed for the number of subjects participating in the three studies, approximately 80% of the increase in total energy intake is accounted for by increased alcohol intake on Friday, 50% on Saturday and 30% on Sunday.
Our ®ndings of increased alcohol intake at weekends are in line with several earlier studies. In the MONICA dietary survey project in Germany (Winkler et al, 1991) , alcohol consumption was 26% higher on Saturday and Sunday than during weekdays. Thomson et al (1988) found increased intakes of alcohol and energy at weekends in a group of Scottish men. Maisey et al (1995) reported that in an elderly British population the alcohol intake was higher on Saturdays and Sundays than during weekdays. In the current survey, the intake of alcohol was most abundant on Fridays and Saturdays which can be explained by cultural differences in drinking habits and by the fact that on Sundays most of our subjects had to anticipate for the next working day.
In the study by Maisey et al (1995) , the intakes of meat, meat products, ®sh and vegetables varied across the week. The intakes of protein, fat and total energy were higher at weekends. These results support our ®ndings of higher intakes of meat and meat products and total energy at weekends than during weekdays.
The variation in food and nutrient intake may also be dependent of culture, religious teaching and age. In the Bogalusa heart study (Nicklas et al, 1997) , the intakes of protein, fat and carbohydrate of 10-y old children did not vary across the week. However, signi®cant variation was noticed in the intakes of different food groups. Percentage of energy from fruits, milk and meat dishes were higher on weekdays than at weekends and from vegetables, poultry, eggs and pork highest on Sunday. The ®ndings were largely explained by differences in meals consumed at school versus those at home.
It has been suggested that weekend days and weekdays should be proportionally represented in the calculations of food and nutrient intakes to avoid bias caused by the dayof-the-week variation (Tarasuk and Beaton, 1992) . Maisey et al (1995) recommended that all days of the week should be proportionally represented in studies of the elderly. We did not ®nd any consistent variation in food and nutrient intakes across Monday, Tuesday, Wednesday and Thursday with the exception that alcohol intake was lowest on Monday. Friday, Saturday and Sunday differed from the other days of the week especially in the increased alcohol use and energy intake. The conversion of 4-d food records including Thursday, Friday, Saturday and Sunday to 7-d records by compensating for the missing days using data derived from the included weekday (Thursday) moved the food and nutrient intake data closer to the data calculated from 7-d records. However, macronutrient, alcohol and energy intake data calculated from the ®ve-day (Monday, Tuesday, Friday, Saturday and Sunday) and from 5 to 7-d converted food records were nearly equal to and correlated highly with the data calculated from the`true' 7-d records.
Conclusions
We suggest that 5-d food records from Friday, Saturday and Sunday and including two of weekdays from Monday to Thursday, will yield suf®ciently accurate information of food and nutrient intakes in men and women of working age.
